Pyridinylimidazole p38 mitogen-activated protein kinase inhibitors block intracellular Toxoplasma gondii replication.
Toxoplasma gondii is a medically important, obligate intracellular parasite. Little is known regarding factors that regulate its replication within cells. Such knowledge would further understanding of T. gondii pathogenesis, and might lead to novel therapeutic strategies. Mitogen-activated protein kinases (MAPKs) govern diverse cellular processes including proliferation and differentiation. We now show that treatment of T. gondii-infected cells with SB203580 or SB202190, substituted pyridinylimidazoles that are potent inhibitors of human p38 MAPK, inhibits intracellular T. gondii replication. Several independent experimental approaches suggest that the anti-proliferative effects of pyridinylimidazoles depend on direct action on tachyzoites, not the host cell: (i) selective inhibition of host p38 MAPK using recombinant adenoviruses had little effect on tachyzoite replication, (ii) pyridinylimidazole-treated tachyzoites developed abnormal morphology suggesting defective parasite division, and (iii) pyridinylimidazole-resistant mutant tachyzoites were developed through culture in progressively higher drug concentrations. We hypothesise that pyridinylimidazoles target a human p38 MAPK homologue in tachyzoites that regulates their replication. Phylogenetic data suggest that T. gondii likely encodes a p38 MAPK homologue, but such a homologue is absent from the incomplete Toxoplasma genomic data base. As all eukaryotic pathogens, including agents of malaria, leishmaniasis and trypanosomiasis encode endogenous MAPKs, drugs inhibiting endogenous MAPK activation may represent a novel, potentially broadly-acting class of anti-parasitic agents. Pyridinylimidazoles also represent tools to elucidate factors governing intracellular tachyzoite replication.